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IaTBODUCT I Off 

Since  1976, when the  Western P a c i f i c  Regional F ishery  Management 
Council  (Counci l )  f i r s t  began developing a f i s h e r y  management p l an  f o r  
b i l l f i s h  and a s s o r t e d  l a r g e  pe l ag ic  s p e c i e s  taken  by long l ine  gear  i n  t h e  
U.S. Fishery  Conservation Zone around Hawaii and o t h e r  U . S .  possess ions  i n  
the  P a c i f i c ,  a number of s t u d i e s  have been undertaken by the  Southwest 
F i s h e r i e s  Center ,  Honolulu Laboratory (SWFC) i n  support  of t h e  Council .  
The scope of t h e  f i s h e r y  management p lan  has  s i n c e  changed. Other spe- 
c i e s ,  mahimahi, wahoo, and sha rks ,  have been inc luded ,  dropped, and then 
re in t roduced .  Tuna long l ine  gear  i s  now regarded as becoming less impor- 
t a n t  and g i l l  n e t s ,  purse  s e i n e ,  deep-sea handl ine ( i k a - s h i b i ) ,  and o t h e r  
gea r  a r e  becoming p rogres s ive ly  more important .  As a consequence, t h e  
Council has asked t h e  SWFC t o  provide a summary of s t u d i e s  c a r r i e d  out  by 
t h e  SWFC t h a t  could be used t o  improve the  c u r r e n t  v e r s i o n  of t he  d r a f t  
f i s h e r y  management plan.  

The purpose of t h i s  paper i s  t o  provide sources  of information on 
b i l l f i s h ,  mahimahi, wahoo, and sharks  t o  support  t he  development of a 
f i n a l  f i s h e r y  management p lan  f o r  t hese  l a r g e  p e l a g i c  spec ie s  by t h e  
Council  and i t s  a s soc ia t ed  bodies .  

This  b ib l iography d e a l s  w i th  documents authored by t h e  SWFC s t a f f  o r  
prepared by o t h e r s  f o r  a c t i v i t i e s  sponsored by the  SWFC. Abs t r ac t s  of 
r e fe rences  marked wi th  an a s t e r i s k  (*) were reproduced i n  t o t a l  from t h e  
o r i g i n a l .  A l l  o t h e r  a b s t r a c t s  were condensed o r  excerpted.  

Sources inc lude  formal  p u b l i c a t i o n s ,  Spec ia l  S c i e n t i f i c  Reports-- 
F i s h e r i e s  (SSRF), and Adminis t ra t ive  Reports.  

Research conducted by SWFC has focused on areas o t h e r  than  mahimahi, 
wahoo, and sharks ;  t h e r e f o r e ,  t he re  are only  a l imi t ed  amount of publ ica-  
t i o n s  i n  t h i s  a r ea .  

SPECIES IDERTIPICATLOR 

de Sylva,  D. P., and S. Ueyanagi. 
1974. Comparative development of A t l a n t i c  and Mediterranean 

b i l l f i s h e s  ( I s t i o p h o r i d a e ) .  (Abs t r . )  R. S. Shomura, and F. 
Williams ( e d i t o r s ) ,  Proceedings of t h e  I n t e r n a t i o n a l  B i l l f i s h  Sym- 
posium, Kailua-Kona, Hawaii, 9-12 August 1972, P a r t  2. Review and 
Contr ibuted Papers ,  p. 79. U.S. Dep. Comer. ,  NOAA Tech. Rep. NMFS 
SSRF-675. 

F i e r s t i n e ,  H. L. 
1974. The paleontology of b i l l f i sh- -The  s t a t e  of t h e  ar t .  In R. S. 

Shsmura and F. W i l l i a m s  ( e d i t o r s ) ,  Proceedings of the I n t e r n a t i o n a l  
B i l l f i s h  Symposihm, Kailua-Kona, Hawaii, 9-12 August 1972, P a r t  2.  
Review and Contr ibuted Papers ,  p. 34-44. U.S. Dep. Commer., NOAA 
Tech. Rep. NMFS SSRF-675. 
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*The major o s t e o l o g i c a l  f e a t u r e s  are desc r ibed  f o r  
l i v i n g  b i l l f  i s h e s .  A l l  b i l l f i s h  remains are reviewed 
c r i t i c a l l y  and some q u e s t i o n a b l e  forms a r e  placed i n  
Xiph io ide i  I n c e r t a e  Sedis  ( u n c e r t a i n  s t a t u s ) .  
remaining x i p h i o i d s  are  placed i n t o  t h r e e  f a m i l i e s :  
I s t i o p h o r i d a e ,  Xiphi idae,  and Xiphioirhynchidae.  
A new undescribed x i p h i i d  from M i s s i s s i p p i  shows 
t h a t  t he  b i l l f i s h  l i neages  must have diverged 
p r i o r  t o  t h e  Eocene. Areas of r e sea rch  a r e  sug- 
ges t ed  t h a t  w i l l  h e l p  p l ace  the p a l e o n t o l o g i c a l  
s t u d i e s  on a more secu re  foundat ion.  

The 

Nakamura, I. 
1974. Some a s p e c t s  of t h e  sys t ema t i c s  and d i s t r i b u t i o n  of b i l l -  

f i s h e s .  R. S. Shomura and F. Williams ( e d i t o r s ) ,  Proceedings of 
t h e  I n t e r n a t i o n a l  B i l l f i s h  Symposium, Kailua-Kona, H a w a i i ,  9-12 
August 1972, Par t  2. Review and Contr ibuted Papers ,  p. 45-53. U.S. 
Dep. Comer . ,  N O M  Tech. Rep. NMFS SSRF-675. 

Key, w i t h  f i g u r e s ,  i s  p re sen ted  which inc ludes  2 
f a m i l i e s ,  4 genera,  and 11 spec ie s .  The worldwide 
d i s t r i b u t i o n  of b i l l f i s h e s  i s  given;  d i s t r i b u t i o n s  are 
based p r i m a r i l y  on data from t h e  Japanese l o n g l i n e  c a t c h  
f o r  1964-69. 

Richards,  W. J. 
1974. Evaluat ion of i d e n t i f i c a t i o n  methods f o r  young b i l l f i s h e s .  

R. S. Shomura and F. Williams ( e d i t o r s ) ,  Proceedings of t h e  I n t e r -  
n a t i o n a l  B i l l f i s h  Symposium, Kailua-Kona, H a w a i i ,  9-12 August 1972, 
Par t  2. Review and Contr ibuted Papers ,  p. 62-72. U.S. Dep. 
Commer., NOAA Tech. Rep. NMFS SSRF-675. 

Most of the papers publ ished from 1831 t o  d a t e  which 
d e a l  w i th  t h e  i d e n t i f i c a t i o n  of young b i l l f i s h e s  
(Fami l i e s  Xiphiidae and I s t i o p h o r i d a e )  are reviewed. 
The p r e s e n t  knowledge of t h e  i d e n t i f i c a t i o n  of a d u l t s  i s  
compared wi th  t h e  i d e n t i f i c a t i o n  of young and problem 
areas are  de f ined .  Suggestions are  made t o  r e s o l v e  t h e  
problems encountered wi th  t h e  i d e n t i f i c a t i o n  of t h e  
young s t a g e s  (egg, l a r v a e ,  and j u v e n i l e s ) .  

Robins, C. R. 
1974. The v a l i d i t y  and s t a t u s  of t he  roundscale  s p e a r f i s h ,  

T e t r a p t u r u s  geo rae i .  & R. S. Shomura and F. W i l l i a m s  ( e d i t o r s ) ,  
Proceedings of t h e  I n t e r n a t i o n a l  B i l l f i s h  Symposium, Kailua-Kona, 
H a w a i i ,  9-12 August 1972, P a r t  2. Review and Contr ibuted Papers,  
p. 54-61. U.S. Dep. Commer., NOAA Tech. Rep. NNFS SSRF-675. 

A f o u r t h  A t l a n t i c  s p e c i e s  of t h e  i s t i o p h o r i d  genus 
T e t r a p t u r u s  w a s  discovered i n  196J among commercial 
ca t ches  landed i n  S i c i l y ,  Po r tuga l ,  and Spain. The 
s p e c i e s  i s  desc r ibed  i n  d e t a i l .  



Ueyanagi, S. 
1974. On an a d d i t i o n a l  d i a g n o s t i c  c h a r a c t e r  f o r  t h e  i d e n t i f i c a t i o n  of 

b i l l f i s h  l a r v a e  wi th  some no te s  on t h e  v a r i a t i o n s  i n  pigmentation. 
- I n  R. S. Shomura and F. W i l l i a m s  ( e d i t o r s ) ,  Proceedings of t h e  
I n t e r n a t i o n a l  B i l l f i s h  Symposium, Kailua-Kona, H a w a i i ,  9-12 August 
1972, Part 2. Review and Contr ibuted Papers ,  p. 73-78. U.S. Dep. 
Commer., NOAA Tech. Rep. NMFS SSRF-675. 

The i d e n t i f i c a t i o n  of b i l l f i s h  l a rvae  has depended on 
such c h a r a c t e r i s t i c s  as the  shape of t he  p e c t o r a l  f i n ,  
pigmentat ion of t h e  b ranch ios t ega l  membrane, pigmen- 
t a t i o n  of t he  lower j a w  membrane, and head p r o f i l e .  
Recent s t u d i e s  have r e s u l t e d  i n  a d d i t i o n a l  d i a g n o s t i c  
c h a r a c t e r s  which d i f f e r e n t i a t e  between the  s t r i p e d  
mar l in  and b lue  mar l in  under 7 mm. 

LIFE HISTORY 

Becket t ,  J. S. 
1974. Biology of swordfish,  Xiphias  n l ad ius  L. ,  i n  t h e  northwest 

A t l a n t i c  Ocean. R. S. Shomura and F. Williams ( e d i t o r s ) ,  
Proceedings of t h e  I n t e r n a t i o n a l  B i l l f i s h  Symposium, Kailua-Kona, 
H a w a i i ,  9-12 August 1972, P a r t  2. Review and Contr ibuted P a p e r s ,  
p. 103-106. U.S. Dep. Commer., NOAA Tech. Rep. NMFS SSRF-675. 

The p resen t  knowledge of t he  biology of swordfish i n  the  
northwest A t l a n t i c  Ocean i s  summarized. 

de Sylva,  D.  P. 
1974. L i f e  h i s t o r y  of t h e  A t l a n t i c  blue mar l in ,  Makaira n i g r i c a n s ,  

w i th  s p e c i a l  r e f e rence  t o  Jamaican waters. (Abs t r . )  & R. S. 
Shomura and F. Williams ( e d i t o r s ) ,  Proceedings of t h e  I n t e r n a t i o n a l  
B i l l f i s h  Symposium, Kailua-Kona, H a w a i i ,  9-12 August 1972, P a r t  2. 
Review and Contr ibuted Papers ,  p. 80. U.S. Dep. Commer., NOAA 
Tech. Rep. NMFS SSRF-675. 

Eldr idge ,  M. E., and P. G. Wares. 
1974. Some b i o l o g i c a l  observa t ions  of b i l l f i s h  taken i n  t h e  eastern 

P a c i f i c ,  1967-1970. R. S. Shomura and F. Williams ( e d i t o r s ) ,  
Proceedings of t h e  I n t e r n a t i o n a l  B i l l f i s h  Symposium, Kailua-Kona, 
Hawaii, 9-12 August 1972, P a r t  2. Review and Cont r ibu ted  Papers ,  
p. 89-101. U.S. Dep. Comer . ,  NOAA Tech. Rep. NMFS SSRF-675. 

From 1967 through 1970 sport-caught  b i l l f i s h e s  were 
sampled a t  Mazatlan, S ina loa ;  and Buena Vi s t a ,  Baja 
C a l i f o r n i a ,  and a t  San Diego, Ca l i fo rn ia .  Lengths,  
weights ,  rnorphometrics, m e r i s t i c s ,  and gonad d a t a  were 
c o l l e c t e d  on a t o t a l  o f  2,056 s t r i p e d  mar l in ,  821 sa i l -  
f i s h ,  61 b lue  mar l in ,  and 1 black  mar l in .  This  paper 
p re sen t s  information on reproduct ion ,  average l e n g t h  
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and c o n d i t i o n  f a c t o r ,  food h a b i t s  f o r  1970, and n o t e s  
on p a r a s i t e s .  

Hanamoto, E. 
1974. Fishery-oceanographic s t u d i e s  of s t r i p e d  mar l in ,  T e t r a p t u r u s  

audax, i n  waters o f f  Baja C a l i f o r n i a .  1. F i sh ing  cond i t ions  i n  
r e l a t i o n  t o  t h e  thermocline.  & R. S. Shomura and F. W i l l i a m s  
( e d i t o r s ) ,  Proceedings of t h e  I n t e r n a t i o n a l  B i l l f i s h  Symposium, 
Kailua-Kona, Hawaii, 9-12 August 1972, P a r t  2. Review and 
Contr ibuted Papers ,  p. 302-308. U.S. Dep. Commer., NOAA Tech. Rep. 
NMFS SSRF-675. 

I n  t h i s  r e p o r t ,  t h e  author  analyzed f i s h i n g  c o n d i t i o n s  
f o r  s t r i p e d  mar l in  i n  waters o f f  Baja C a l i f o r n i a  i n  
r e l a t i o n  t o  t h e  thermocline.  

Ive r sen ,  R. T. B.,  and R. B. Kelley.  
1974. Occurrence, morphology, and p a r a s i t i s m  of g a s t r i c  u l c e r s  i n  

b lue  m a r l i n ,  Makaira n i g r i c a n s ,  and b l ack  mar l in ,  Makaira i n d i c a ,  
from H a w a i i .  & R. S. Shomura and F. W i l l i a m s  ( e d i t o r s ) ,  
Proceedings of t h e  I n t e r n a t i o n a l  B i l l f i s h  Symposium, Kailua-Kona, 
H a w a i i ,  9-12 August 1972, P a r t  2. Review and Contr ibuted Papers,  
p. 149-153. U.S. Dep. Commer., NOAA Tech. Rep. NMFS SSRF-675. 

G a s t r i c  u l c e r s  were found i n  10 of 1 4  blue m a r l i n ,  
Makaira n i g r i c a n s ,  and 2 of 3 b l ack  mar l in ,  5. i n d i c a ,  
examined from 1967 t o  1969 a t  t h e  Hawaiian I n t e r n a t i o n a l  
B i l l f i s h  Tournament. P a r a s i t i c  nematodes were found 
imbedded i n  t h e  base of u l c e r s  i n  one blue m a r l i n  and 
two b lack  mar l in s .  

J o l l e y ,  J. W., Jr. 
1974. On t h e  biology of F l o r i d a  e a s t  coas t  A t l a n t i c  s a i l f i s h  

( I s t i o p h o r u s  p l a t y p t e r u s ) .  R. S. Shomura and F. Williams 
( e d i t o r s ) ,  Proceedings of t h e  I n t e r n a t i o n a l  B i l l f i s h  Symposium, 
Kailua-Kona, H a w a i i ,  9-12 August 1972, P a r t  2. Review and 
Contr ibuted Papers ,  p. 81-88. U.S. Dep. Commer., NOAA Tech. Rep. 
NMFS SSRF-675. 

Attempts a r e  being made t o  e s t i m a t e  s a i l f i s h  age u s i n g  
c o n c e n t r i c  r i n g s  i n  d o r s a l  f i n  s p i n e s .  I f  s u c c e s s f u l ,  
growth rates w i l l  be determined f o r  each sex and age of 
i n i t i a l  m a t u r i t y  desc r ibed .  

Lenarz, W. H.,  and E. L. Nakamura. 
Analysis  of l eng th  and weight d a t a  on t h r e e  s p e c i e s  of b i l l -  1974. 

f i s h  from t h e  western A t l a n t i c  Ocean. & R. s. Shomura and F, 
Williams ( e d i t o r s ) ,  Proceedings of t h e  I n t e r n a t i o n a l  B i l l f i s h  
Symposium, Kailua-Kona, H a w a i i ,  9-12 August 1972, Part 2. Review 
and Contr ibuted Papers ,  p. 121-125. U.S. Dep. Commer., NOAA Tech. 
Rep. NMFS SSRF-675. 
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*Estimates of parameters of relations among weight, 
girth, total length, fork length, trunk length, and 
caudal spread were made for blue marlin, white marlin, 
and sailfish captured in the western Atlantic. 

Markle, G. E. 
1974. Distribution of larval swordfish in the northwest Atlantic 
Ocean. R. S. Shomura and F. Williams (editors), Proceedings of 
the International Billfish Symposium, Kailua-Kona, Hawaii, 9-12 
August 1972, Part 2. Review and Contributed Papers, p. 252-260. 
U.S. Dep. Commer., NOAA Tech. Rep. NMFS SSRF-675. 

Surface plankton collections, mostly with neuston nets 
towed at 4-5 knots, during eight cruises (1965-72) 
yielded 119 swordfish larvae, 6-110 mm total length. 

Mather, 6 .  0. 
1974. Scientific billfish investigation: present and future; 
Australia, New Zealand, Africa. (Abstr.) & R. S. Shomura and F. 
Williams (editors), Proceedings of the International Billfish 
Symposium, Kailua-Kona, Hawaii, 9-12 August 1972, Part 2. Review 
and Contributed Papers, p. 102. U.S. Dep. Commer., NOAA Tech. Rep. 
NMFS SSRF-675. 

Mather, F. J., X U ,  J. M. Mason, Jr., and W. L. Clark. 
1974. Migrations of white marlin and blue marlin in the western North 
Atlantic Ocean--tagging results since May 1970. ,& R. S. Shomura 
and F. Williams (editors), Proceedings of the International Billfish 
Symposium, Kailua-Kona, Hawaii, 9-12 August 1972, Part 2. Review 
and Contributed Papers, p. 211-225. U.S. Dep. Commer., NOAA Tech. 
Rep. NMFS SSRF-675. 

Migrations of white marlin, Tetrapturus albidus Poey, 
and blue marlin, Makaira nigricans LacEpgde, in the 
western North Atlantic Ocean are discussed in terms of 
tag returns obtained since the completion of data col- 
lection for the paper by Mather et al. (1972) in May 
1970. [Mather, F. J., 111, A. C. Jones, and G. L. 
Beardsley, Jr. 1972. Migration and distribution of 
white marlin and blue marlin in the Atlantic Ocean. 
Fish. Bull., U.S. 70:283-298.1 

Mather, F. J., III, D. C. Tabb, J. M. Mason, Jr., and H. L. Clark. 
1974. Results of sailfish tagging in western North Atlantic Ocean. 
- In R. S. Shomura and F. Williams (editors), Proceedings of the 
International Billfish Symposium, Kailua-Kona, Hawaii, 9-12 August 
1972, Part 2. Review and Contributed Papers, p. 194-210. U.S. Dep. 
Commer., NOAA Tech. Rep. NMFS SSRF-675. 
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Migrat ions of s a i l f i s h ,  I s t i o p h o r u s  p l a t v p t e r u s  (Shaw 
and Nodder), i n  t he  western North A t l a n t i c  Ocean are 
d i scussed  on t h e  b a s i s  of r e s u l t s  of t h r e e  coope ra t ive  
tagging programs. 

Matsumoto, W. M . ,  and T. K. Kazama. 
1974. Occurrence of young b i l l f i s h e s  i n  t h e  c e n t r a l  P a c i f i c  Ocean. 
- I n  R. S. Shomura and F. Williams ( e d i t o r s ) ,  Proceedings of t h e  
I n t e r n a t i o n a l  B i l l f i s h  Symposium, Kailua-Kona, H a w a i i ,  9-12 August 
1972, Pa r t  2. Review and Contr ibuted Papers ,  p. 238-251. U.S. Dep. 
Commer., N O M  Tech. Rep. NMFS SSRF-675. 

Plankton and o t h e r  net-caught samples c o l l e c t e d  on 
c r u i s e s  of t h e  Nat ional  Marine F i s h e r i e s  Se rv ice ,  
Honolulu Laboratory v e s s e l s  i n  Hawaiian and c e n t r a l  
P a c i f i c  e q u a t o r i a l  wa te r s  were examined f o r  b i l l f i s h  
l a r v a e  and j u v e n i l e s .  Species recognized were: b lue  
m a r l i n ,  Makaira n i g r i c a n s ;  s h o r t b i l l  s p e a r f i s h ,  
Te t r ap tu rus  a n g u s t i r o s t r i s ;  s a i l f i s h ,  I s t i o p h o r u s  
p l a t y p t e r u s ;  swordfish,  ,Xiphias n l a d i u s .  

Nishikawa, Y.,. and S. Ueyanagi. 
1974. The d i s t r i b u t i o n  of t h e  l a r v a e  of swordfish,  Xiphias  g l a d i u s ,  

i n  t h e  Indian and P a c i f i c  Oceans. 
Williams ( e d i t o r s ) ,  Proceedings of t h e  I n t e r n a t i o n a l  B i l l f i s h  
Symposium, Kailua-Kona, H a w a i i ,  9-12 August 1972, P a r t  2. Review 
and Contr ibuted Papers ,  p. 261-264. U.S. Dep. Commer., NOAA Tech. 
Rep. NMFS SSRF-675. 

.& R. S. Shomura anq F. 

The d i s t r i b u t i o n  of larval swordfish,  Xiphias n l a d i u s ,  
was determined on t h e  b a s i s  of 325 specimens c o l l e c t e d  
from Japanese r e s e a r c h  v e s s e l s  o p e r a t i n g  i n  t h e  Ind ian  
and P a c i f i c  Oceans. These l a r v a e ,  ranging from 3 t o  160 
mm i n  t o t a l  l eng th ,  were caught by l a r v a l - n e t  tows and 
by d i p  n e t t i n g .  

P e n r i t h ,  M. J., and D. L. C r a m .  
1974. The Cape of Good Hope: A hidden b a r r i e r  t o  b i l l f i s h e s .  .& R. S. 

Shomura and F. Williams ( e d i t o r s ) ,  Proceedings of t h e  I n t e r n a t i o n a l  
B i l l f i s h  Symposium, Kailua-Kona, H a w a i i ,  9-12 August 1972, P a r t  2. 
Review and Contr ibuted Papers ,  p. 175-187. U.S. Dep. Commer., NOAA 
Tech. Rep. NMFS SSRF-675. 

Since 1838 t h e r e  have been i s o l a t e d  r e p o r t s  of 
b i l l f i s h e s  from the  southern t i p  of A f r i c a ,  but on ly  
du r ing  t h e  years 1961-64, when a number of Cape Town 
based boa t s  f i s h e d  commercially f o r  tuna us ing  l o n g l i n e ,  
were b i l l f i s h e s  found t o  occur i n  cons ide rab le  numbers. 
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Robins, C. R. 
1974. Summer concen t r a t ion  of white  mar l in ,  T e t r a p t u r u s  a l b i d u s ,  

west of t h e  S t r a i t  of G i b r a l t a r .  & R. S. Shomura and F. 
Williams ( e d i t o r s ) ,  Proceedings of t h e  I n t e r n a t i o n a l  B i l l f i s h  
Symposium, Kailua-Kona, Hawaii, 9-12 August 1972, P a r t  2. Review 
and Contr ibuted Papers,  p. 164-174. U.S. Dep. Comer . ,  NO& Tech. 
Rep. NMFS SSRF-675. 

Examination of f i s h  ca t ches  landed i n  August 1961 a t  
v a r i o u s  p a r t s  i n  sou the rn  Portugal  and the  ad jacen t  
coas t  of Spain demonstrated t h a t  t h e  white  mar l in ,  
Te t r ao tu rus  a l b i d u s ,  concentrated i n  t h e s e  waters  du r ing  
t h i s  month. 

Royce, W. F. 
1957. Observations on the  s p e a r f i s h  of t h e  c e n t r a l  P a c i f i c .  U.S. 

Fish  Wildl. Serv., Fish.  Bul l .  57:l-554. 

The taxonomy, d i s t r i b u t i o n ,  s i z e ,  food, and spawning 
h a b i t s  of s p e a r f i s h  a r e  considered. Observations on 
s e v e r a l  hundred s p e a r f i s h e s  caught i n  t h e  c e n t r a l  
e q u a t o r i a l  P a c i f i c  and i n  t h e  Hawaiian f i s h e r y  a r e  
p re sen ted ,  t o g e t h e r  w i th  an e x t e n s i v e  review of Japanese 
and o t h e r  l i t e r a t u r e .  Species  recognized are:  sword- 
f i s h ,  Xiphias g l a d i u s ;  s h o r t b i l l  s p e a r f i s h ,  T e t r a p t u r u s  
a n n u s t i r o s t r i s ;  s a i l f i s h ,  I s t i o p h o r u s  o r i e n t a l i s ;  b l ack  
mar l in ,  Ist iompax mar l ina ;  s t r i p e d  mar l in ,  Makaira 
audax; and P a c i f i c  b lue  mar l in ,  Makaira ampla. 

S c o t t ,  W. B., and S. N. Tibbo. 
1974. Food and f eed ing  h a b i t s  of swordfish,  Xiphias n l a d i u s  

Linnaeus, i n  t h e  northwest A t l a n t i c  Ocean. R. S. Shomura and I?. 
Williams ( e d i t o r s ) ,  Proceedings of t h e  I n t e r n a t i o n a l  B i l l f i s h  
Symposium, Kailua-Kona, H a w a i i ,  9-12 August 1972, P a r t  2. Review 
and Contr ibuted Papers,  p. 138-141. U.S. Dep. Commer., MOAA Tech. Rep. 
NMFS SSRF-675. 

Food and f eed ing  h a b i t s  of swordfish were s t u d i e d  by 
examining stomachs of 141 i n d i v i d u a l s  captured from J u l y  
t o  October 1971 between t h e  Grand Bank and t h e  sou theas t  
p a r t  of Georges Bank i n  t h e  Northwest A t l a n t i c  Ocean. 

Skillman, R. A., and M. Y. Y. Yong. 
1974. Length-weight r e l a t i o n s h i p s  f o r  s i x  s p e c i e s  of b i l l f i s h e s  i n  

the  c e n t r a l  P a c i f i c  Ocean. &I R. S. Shmura  and F. Williams 
( e d i t o r s ) ,  Proceedings of t h e  I n t e r n a t i o n a l  B i l l f i s h  Symposium, 
Kailua-Kona, Hawaii, 9-12 August 1972, P a r t  2. Beview and 
Contr ibuted Papers,  p. 126-137. U.S. Dep. Comer . ,  NOAA Tech. Rep. 
NMFS SSRF-675. 
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The weight-length r e l a t i o n s h i p  f o r  s ix  spec ie s  of 
b i l l f i s h e s  i n  the  c e n t r a l  P a c i f i c  Ocean were 
developed. Species  recognized were: blue mar l in ,  
Makaira n i g r i c a n s ;  s a i l f i s h ,  I s t i ophorus  
p l a t y p t e r u s ;  b lack  mar l in ,  E. i nd ica ;  shortnose 
s p e a r f i s h ,  Te t r ap tu rus  a n v u s t i r o s t r i s ;  s t r i p e d  
mar l in ,  1. audax; and swordfish,  Xiphias g l a d i u s .  

Skillman, R. A., and M. Y. Y.  Yong. 
1976. Von Ber ta lanf fy  growth curves fo r  s t r i p e d  mar l in ,  Te t r ap tu rus  

audax, and b lue  mar l in ,  Makaira n i m i c a n s ,  i n  t h e  North P a c i f i c  
Ocean. Fish.  Bull . ,  U.S. 74:553-566. 

The growth of s t r i p e d  mar l in  and blue mar l in  was 
desc r ibed  by f i t t i n g  von Ber ta lanf fy  growth curves t o  
the  progress ion  of age-groups, by q u a r t e r s ,  i n  t h e  

~ Hawaiian long l ine  t i s h e r y  from 1960 t o  1970. 

Squi re ,  J. L., Jr. 
1974. Catch d i s t r i b u t i o n  and r e l a t e d  sea su r face  temperature  f o r  

s t r i p e d  mar l in  (Te t r ap tu rus  audax) caught o f f  San Diego, 
C a l i f o r n i a .  & R. S. Shomura and F. Williams ( e d i t o r s ) ,  
Proceedings of t h e  I n t e r n a t i o n a l  B i l l f i s h  Symposium, Kailua-Kona, 
Hawaii, 9-12 August 1972, Pa r t  2. Review and Contr ibuted Papers ,  
p. 188-193. U.S. Dep. Comer. ,  NQAA Tech. Rep. NMFS SSRF-675. 

Records f o r  4 ,535 s t r i p e d  mar l in  landed a t  San Diego, 
C a l i f o r n i a  and sea s u r f a c e  temperature  d a t a  were 
examined f o r  t h e  per iod  1963 through 1978 t o  determine 
time-space d i s t r i b u t i o n  of s t r i p e d  mar l in  and t h e  
r e l a t i o n s h i p  of ca t ch  and sea  su r face  temperature .  Sea 
s u r f a c e  temperature  condi t ions  r e l a t i v e  t o  inc reased  
ca tches  were a l s o  compared. 

1974. Migrat ion p a t t e r n s  of Xstiophoridae i n  t h e  P a c i f i c  Ocean a8 
determined by coopera t ive  tagging programs. It. S. Shomura and F. 
Williams ( e d i t o r s ) ,  Proceedings of t h e  I n t e r n a t i o n a l  B i l l f i s h  
Symposium, Kailua-Kona, H a w a i i ,  9-12 August 1972, P a r t  2. Review 
and Contr ibuted Pape r s ,  p. 226-237. U.S. Dep. Commer., N 
Rep. NMFS SSRF-675. 

During 1954-71, 15,540 b i l l f i s h  were taggged. Records 
show 9,849 s t r i p e d  marlin, Te t r ap tu rus  audax; 4,821 
s a i l f i s h ,  I s t i o p h o r u s  p l a t y p t e r u s ;  622 b l ack  mar l in ,  
Makaira i n d i c a ;  and 248 blue mar l in ,  &, n i g r i c a n s  were 
tagged during t h i s  per iod.  

S t rasburg ,  D. W. 
1969. B i l l f i s h e s  of t h e  c e n t r a l  P a c i f i c  Ocean. U.S. F i sh  Wild l .  

Serv.,  Ci rc .  311, 11 p. 
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Information on d i e t ,  s ex  r a t i o ,  s exua l  dimorphism, 
seasonal  occurrence,  spawning, e a r l y  l i f e  h i s t o r y  and 
growth, mig ra t ions ,  and length-weight r e l a t i o n s  are  
discussed.  Species  d i scussed  were b lue  mar l in ,  Makaira 
n i g r i c a n s ;  b l ack  mar l in ,  &. i n d i c a ;  s t r i p e d  m a r l i n ,  
T e t r a p t u r u s  audax; s h o r t b i l l  s p e a r f i s h ,  1. 
a n g u s t i r o s t r i s ;  P a c i f i c  s a i l f i s h ,  I s t i o p h o r u s  
o r i e n t a l i s ;  and b r o a d b i l l  swordfish,  Xiphias  n l a d i u s .  

S t r a sburg ,  D. W. 
1970. 

Mar. 
A r e p o r t  on t h e  b i l l f i s h e s  of t h e  c e n t r a l  P a c i f i c  Ocean. 
Sci .  203575-604. 

I n t e r e s t  i n  t h e  11 s p e c i e s  of b i l l f i s h e s  (blue mar l in ,  
Makaira n i n r i c a n s ;  b l ack  mar l in ,  & i n d i c a ;  s t r i p e d  
m a r l i n ,  Te t r ap tu rus  audax; wh i t e  mar l in ,  2. a l b i d u s ;  
s h o r t b i l l  s p e a r f i s h ,  r. a m u s t i r o s t r i s ;  Mediterranean 
s p e a r f i s h ,  1. belone; l o n g b i l l  s p e a r f i s h ,  2. p f l u e n e r i ;  
A t l a n t i c  s a i l f i s h ,  I s t i o p h o r u s  americanus; P a c i f i c  
s a i l f i s h ,  L. o r i e n t a l i s ;  Indian s a i l f i s h ,  I. g l a d i u s ;  
and b r o a d b i l l  swordfish,  Xiphias n l a d i u s )  has s t e a d i l y  
mounted s i n c e  World War 11, and, as they have come under 
i n c r e a s i n g  f i s h i n g  p res su re ,  arguments have a r i s e n  con- 
ce rn ing  t h e  e f f e c t s  of f i s h i n g  on t h e i r  s tocks .  A s  
l a r g e  p r e d a t o r s ,  t he  b i l l f i s h e s  are d i f f i c u l t  t o  s tudy ;  
our  knowledge i s  l a r g e l y  r e s t r i c t e d  t o  c a t c h  s t a t i s t i c s ,  
anatomy, d i e t ,  and development of t h e i r  young. 

Bull .  

Uchiyama, J. K., and R. S .  Shomura. 
1974. Maturation and f ecund i ty  of swordfish,  Xiphias g l a d i u s ,  from 

Hawaiian waters. .I& R. S .  Shomura and F. Williams ( e d i t o r s ) ,  
Proceedings of t h e  I n t e r n a t i o n a l  B i l l f i s h  Symposium, Kailua-Kona, 
H a w a i i ,  9-12 August 1972, P a r t  2. Review and Contr ibuted Papers ,  
p. 142-148. U.S. Dep. Comer. ,  NQAA Tech. Rep. NMFS SSRF-675. 

S ix t een  swordfish,  Xiphias rrladius,  o v a r i e s  ranging 
i n  weight from 39 t o  20,000 g were examined. 
ranged from 47 t o  246 kg. 

F i sh  s i z e  

Wares, P. G., and G. T. Sakagawa. 
1974. Some morphometrics of b i l l f i s h e s  from t h e  e a s t e r n  P a c i f i c  

Ocean. R. S .  Shomura and F. Williams ( e d i t o r s ) ,  Proceedings of 
t h e  I n t e r n a t i o n a l  B i l l f i s h  Symposium, Kailua-Kona, Hawaii, 9-12 
August 1972, Pa r t  2. Review and Contr ibuted Papers,  p. 107-120. 
U.S. Dep. Commer., NOAA Tech. Rep. NMFS SSRF-675. 

Length-weight and morphometric d a t a  c o l l e c t e d  ove r  4 
years (1967-70) from s p o r t  f i s h e r i e s  a t  t h r e e  e a s t e r n  
P a c i f i c  l o c a t i o n s  are presented f o r  s t r i p e d  m a r l i n ,  
T e t r a p t u r u s  audax; s a i l f i s h ,  I s t i o p h o r u s  p l a t y p t e r u s ;  
and blue mar l in ,  Makaira n i g r i c a n s .  The d a t a  were 
ga the red  from San Diego, C a l i f o r n i a  (U.S.A.), Buena 



1 0  

Vista, Baja C a l i f o r n i a ,  Sur (Mexico), and Mazatlan, 
Sinaloa (Mexico). 

Yuen, H. S. H. 
1980. A s tudy  of l i v e  and dead b i l l f i s h e s  caught on l o n g l i n e  gear .  

Southwest Fish.  Cent. Admin. Rep. K-80-12, 1 0  p.  Natl. Mar. Fish.  
S e n . ,  NOAA, Honolulu, H I  96812. 

Th i s  paper i n v e s t i g a t e s  some of t h e  f a c t o r s  which may be 
r e l a t e d  t o  b i l l f i s h  ( b l u e  mar l in ,  Makaira n i g r i c a n s ;  
b l a c k  m a r l i n ,  4. i n d i c a ;  s t r i p e d  mar l in ,  T e t r a p t u r u s  
audax ; s h o r t b i l l  s p e a r f i s h ,  r. a n m s t i r o s t r i s ;  and 
s a i l f i s h ,  I s t i o p h o r u s  p l a t v p t e r u s )  being a l i v e  o r  dead 
a t  t h e  t i m e  of boat ing.  

Yuen, H. S. H., A. E. Dizon, and J. H. Uchiyama. 
1974. Notes on the  t r a c k i n g  of t h e  P a c i f i c  blue m a r l i n ,  Makaira 
n i E r i c a n s .  In R. S. Shomura and F. Williams ( e d i t o r s ) ,  Proceedings 
of t h e  I n t e r n a t i o n a l  B i l l f i s h  Symposium, Kailua-Kona, H a w a i i ,  9-12 
August 1972, Part  2. Review and Contr ibuted Papers,  p. 265-268. 
U.S. Dep. Commer., NOAA Tech. Rep. NMFS SSRF-675. 

I n  J u l y  of 1971 and 1972 f i v e  P a c i f i c  b lue  mar l in ,  
Makaira n i p r i c a n s ,  were tagged wi th  temperature sens ing ,  
u l t r a s o n i c  t r a n s m i t t e r s  o f f  t h e  west coas t  of Hawaii. 

FISHERY 

Bartoo, N. W , ,  and S. Ueyanagi ( r a p p o r t e u r s ) .  
1986. S t r i p e d  m a r l i n ,  Te t r ap tu rus  audax. R. S. Shomura ( e d i t o r ) ,  

Summary r e p o r t  of t h e  B i l l f i s h  Stock Assessment Workshop - P a c i f i c  
Resources, p. 20-29. U.S. Dep. Commer., NOAA Tech. Memo. NMFS, 
NOAA-TM-NMFS- SW FC-5 . 

Review of f i s h e r i e s  da t a .  

de Sylva,  D. P. 
1974. A review of t h e  world s p o r t  f i s h e r y  f o r  b i l l f i s h e s  

( I s t i o p h o r i d a e  and Xiphi idae) .  R. S. Shomura and F. Williams 
( e d i t o r s ) ,  Proceedings of t h e  I n t e r n a t i o n a l  B i l l f i s h  Symposium, 
Kailua-Kona, Hawaii, 9-12 August 1972, P a r t  2. Review and Con- 
t r i b u t e d  Papers ,  p. 12-33. U.S. Dep. Commer., NOAA Tech. Rep. NMFS 
SSRF-675. 

There i s  evidence t h a t  commercial f i s h i n g  i n  t h e  e a s t e r n  
P a c i f i c  i s  a f f e c t i n g  the  s p o r t  ca t ches  of s a i l f i s h ,  
I s t i o p h o r u s  p l a t v p t e r u s ,  and s t r i p e d  mar l in ,  T e t r a p t u r u s  
a n g u s t i r o s t r i s .  Based on commercial c a t c h  d a t a ,  t he  
mean s i z e  of s a i l f i s h  and s t r i p e d  m a r l i n  and t h e i r  hook- 
i ng  r a t e  have decreased. 
poses s p e c i a l  problems because of t h e  complexity,  

Sport  f i s h i n g  f o r  b i l l f i s h e s  
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expense, e x p e r t i s e  r equ i r ed ,  and l ack  of b a s i c  informa- 
t i o n  on t h e s e  f i s h e r i e s  and t h e  fishermen. P o s s i b l e  
s o l u t i o n s  t o  these  a r e  d iscussed .  

Hida, T. S., and R. A. Skil lman. 
1983. A no te  on t h e  commercial f i s h e r i e s  i n  Hawaii. Southwest Fish.  

Cent. Admin. Rep. H-82-20 (Rev.), 9 p. Nat l .  Mar. Fish.  Serv., 
NOAA, Honolulu, H I  96812. 

*Commercial f i s h  landings i n  t h e  S t a t e  of H a w a i i  f o r  t h e  
11 most important  s p e c i e s  are given f o r  1960, 1970, and 
1980. Presented  a l s o  are b r i e f  d e s c r i p t i o n s  of t h e  
major f i s h e r i e s  account ing f o r  t hese  landings.  

Huang, H. C. 
1974. B i l l f i s h  f i s h e r y  of Taiwan. JJ R. S. Shomura and F. W i l l i a m s  

( e d i t o r s ) ,  Proceedings of t h e  I n t e r n a t i o n a l  B i l l f i s h  Symposium, 
Kailua-Kona, Hawaii, 9-12 August 1972, P a r t  2. Review and Con- 
t r i b u t e d  Papers ,  p. 332-335. U.S. Dep. Commer., NOAA Tech. Rep. 
NMFS SSRF-675. 

" B i l l f i s h  landings  made by Taiwan f i s h i n g  v e s s e l s  from 
1962 t o  1971 a r e  analyzed and descr ibed  b r i e f l y .  

Ikehara ,  W. N. 
1981. A survey of t h e  ika - sh ib i  f i s h e r y  i n  t h e  S t a t e  of Hawaii, 

1980. Southwest F i sh ,  Cent. Admin. Rep. H-82-4C3 12  p. Nat l .  Mar. 
F ish .  Serv. ,  N O M ,  Honolulu, H I  96812. 

The r a p i d l y  growing ika - sh ib i ,  o r  n igh t  handl ine ,  
f i s h e r y  f o r  tunas  i n  H a w a i i  i s  descr ibed .  Means of d a t a  
c o l l e c t i o n ,  landings ,  and problems i n  present  methods 
of d a t a  c o l l e c t i o n  and bu rn t  tuna a r e  d iscussed .  

Joseph, J., W. L. K l a w e ,  and C. J. Orange. 
1974. A review of t h e  long l ine  f i s h e r y  f o r  b i l l f i s h e s  i n  t h e  e a s t e r n  

P a c i f i c  Ocean. & R. S. Shomura and F. Wi l l i ams  ( e d i t o r s ) ,  
Proceedings of t h e  I n t e r n a t i o n a l  B i l l f i s h  Symposium, Kailua-Kona, 

Review and Contr ibuted Papers ,  
p. 309-331. U.S. Dep. Commer., NOAA Tech. Rep. NMFS SSRF-675. 

' H a w a i i ,  9-12 August 1972, Pa r t  2. 

Catch and e f f o r t  s t a t i s t i c s  from t h e  Japanese l o n g l i n e  
f i s h e r y  are used t o  examine t h e  q u a r t e r l y  d i s t r i b u t i o n  
of each of t h e  s i x  s p e c i e s  of b i l l f i s h e s  taken  i n  t h e  
e a s t e r n  P a c i f i c  Ocean east of long. 13OOW. 

Nakamura, E. L., and L. R. Rivas. 
1974. An a n a l y s i s  of t h e  s p o r t  f i s h e r y  f o r  b i l l f i s h e s  i n  t h e  

n o r t h e a s t e r n  Gulf of Mexico dur ing  1971. R. S. Shomura and P. 
Williams ( e d i t o r s ) ,  Proceedings of t h e  I n t e r n a t i o n a l  B i l l f i s h  
Symposium, Kailua-Kona, Hawaii, 9-12 August 1972,  Part  2. Review 
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and Contr ibuted Papers,  p. 269-289. U.S. Dep. Commer., NOAA Tech. 
Rep. NMFS SSRF-675. 

In  1969, 1970, and 1971 marine game f i s h  a n g l e r s  
p a r t i c i p a t i n g  i n  a f i s h  t agg ing  program were asked 
q u e s t i o n s  concerning ca t ches  they made. From t h e  
17,876 a n g l e r  days r epor t ed ,  t h e  c a t c h  c o n s i s t e d  of 
1 0 ,23 4 b ill f i s  he s . 

Data were ob ta ined  on t h e  s p o r t  f i s h e r y  f o r  b i l l f i s h e s  
o f f  South Pass, Louis iana and off  northwest F l o r i d a  i n  
1971. These d a t a  included:  d a t e s  and t i m e s  of r a i s e s :  
hookups, and ca t ches  by s p e c i e s ;  l o c a t i o n s  of r a i s e s ;  
areas f i s h e d ;  b a i t s  used; water  c o l o r ;  s u r f a c e  
cond i t ions ;  and boat c h a r a c t e r i s t i c s .  

Otsu, T. 
1954. Analysis  of t h e  Hawaiian long-l ine f i s h e r y ,  1948-52. Commer. 

Fish.  Rev. 16(9):1-17. (Sep. 376.) 

Th i s  r e p o r t  g ives  information on i n c r e a s e  i n  tuna 
l and ings ,  change i n  t h e  composition of ca t ch ,  season- 
a l i t y  f o r  tunas and mar l in s ,  and c a t c h  per  u n i t  of 
e f f o r t .  

Sakagawa, G. T., and R. R. Bell ( r a p p o r t e u r s ) .  
1980. Swordfish, Xiphias g l ad ius .  I n  R. S. Shomura ( e d i t o r ) ,  

Summary r e p o r t  of t h e  B i l l f i s h  S t o z  Assessment Workshop - P a c i f i c  
Resources, p. 40-50. U.S. Dep. Commer., NOAA Tech. Memo. NMFS, 
NOM-TM- NMFS- SWFC-5 . 

Review of f i s h e r i e s  da t a .  

Squire ,  J. L., Jr. 
1974. Angler c a t c h  rates of b i l l f i s h e s  i n  t h e  P a c i f i c  Ocean. R. 

S. Shomura and F. W i l l i a m s  ( e d i t o r s ) ,  Proceedings of t h e  I n t e r -  
n a t i o n a l  B i l l f i s h  Symposium, Kailua-Kona, H a w a i i ,  9-12 August 1972, 
Pa r t  2. Review and c o n t r i b u t e d  papers,  p. 290-295. U.S. Dep. 
Commer., N O M  Tech. Rep. NMFS SSRF-675. 

Squ i re ,  J. L.,  and 2. Suzuki ( r a p p o r t e u r s ) .  
1980. S a i l f i s h ,  I s t i o p h o r u s  u l a t v p t e r u s ,  and s h o r t b i l l  s p e a r f i s h ,  

T e t r a p t u r u s  a n p ; u s t i r o s t r i s .  ,& R. S. Shomura ( e d i t o r ) ,  
Summary r e p o r t  of t h e  B i l l f i s h  Stock Assessment Workshop - P a c i f i c  
Resources, p. 30-39. U.S. Dep. Commer., NOAA Tech. Memo. NMFS, 
NOAA-TM-NMFS-SWFC-!5 . 

Review of f i s h e r y  d a t a .  

Tibbo, S. N., and A. Sreedharan. 
1974. The Canadian swordfish f i s h e r y .  (Abstr .)  In R. S. Shmura  and 

F. Williams ( e d i t o r s ) ,  Proceedings of t h e  I n t e r n a t i o n a l  B i l l f i s h  
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Symposium, Kailua-Kona, H a w a i i ,  9-12 August 1972, Part 2. Review 
and Contr ibuted Papers,  p. 296. U.S. Dep. Commer., NOAA Tech. Rep. 
NMFS SSRF-675. 

Ueyanagi, S. 
1974. A review of t h e  world commercial f i s h e r i e s  f o r  b i l l f i s h e s .  
- I n  R. S. Shomura and F. Williams ( e d i t o r s ) ,  Proceedings of t h e  
I n t e r n a t i o n a l  B i l l f i s h  Symposium, Kailua-Kana, X a w a i i ,  9-12 August 
1972, P a r t  2. Review and Contr ibuted Papers ,  p. 1-11. U.S. Dep. 
Commer., NOAA Tech. Rep. NMFS SSRF-675. 

This  r e p o r t  reviews the  commercial f i s h e r i e s  f o r  
b i l l f i s h e s .  It a l s o  d i s c u s s e s  t h e  va lue  and u t i l i z a t i o n  
of b i l l f i s h e s  i n  Japan, and d e s c r i b e s  how b i l l f i s h e s  
have gained s t a t u s  as a q u a l i t y  f i s h ,  commanding p r i c e s  
comparable t o  t h e  tunas.  Expansion of t h e  long l ine  
f i s h e r y  i s  descr ibed .  

U.S .  Nat iona l  Marine F i s h e r i e s  Service.  
1982. The 1976-78 s t u d i e s  of t h e  Kailua-Kona, Hawaii b i l l f i s h  'f i s h e r y  . 

P a r t  I ,  Commercial / recreat ional  component. Southwest Fish.  Cent. 
Admin. Rep. X-82-3, 22 p. f append. Natl .  Mar. Fish.  Serv. ,  NOAA, 
Honolulu, H I  96812. 

This  r e p o r t  con ta ins  informat ion  on both commercial and 
r e c r e a t i o n a l  f i s h e r s  r e s i d i n g  i n  Kailua-Kona. 
were interviewed only i f  they f i s h e d  f o r  c e r t a i n  
species--marlin,  ono, a h i ,  aku, and mahimahi. 

People 
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Summary r e p o r t  of t h e  B i l l f i s h  Stock Assessment Workshop - P a c i f i c  
Resources, p. 51-57. U.S. Dep. Commer., NOAA Tech. Memo. NMFS, 
NOAA-TM-NMFS-SWFC-5. 

Review of f i s h e r y  da t a .  

Yong, M. Y. Y., and J. A. Wetheral l .  
1980. Estimates of t h e  ca t ch  and e f f o r t  by f o r e i g n  tuna l o n g l i n e r s  

and b a i t b o a t s  i n  the  f i s h e r y  conserva t ion  zone of the  c e n t r a l  and 
western P a c i f i c ,  1965-77. U.S. Dep. Commer., NOAA Tech. Memo. NMFS, 
MOM-TM-NMFS-SWFC-2, 103 p.  

Estimates of ca t ch  and e f f o r t  by Japanese and Taiwan 
l o n g l i n e r s  i n  c e n t r a l  and wes tern  P a c i f i c .  

Yoshida, H. 0, 
1974. Landings of b i l l f i s h e s  i n  t h e  Hawaiian long l ine  f i s h e r y .  & R. 

S. Shomura and F. Williams ( e d i t o r s ) ,  Proceedings of t h e  I n t e r -  
n a t i o n a l  B i l l f i s h  Symposium, Kailua-Kona, Hawaii, 9-12 August 1972, 
Par t  2. Review and Contr ibuted Papers ,  p. 297-301. U.S. Dep. 
Commer., N O M  Tech. Rep. NMFS SSRF-675. 
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The landings of t h e  long l ine  f i s h e r y  are dominated by 
the  tunas.  The ca t ch  of b i l l f i s h e s  i s  composed of t he  
s t r i p e d  mar l in ,  Te t r ap tu rus  audax; b lue  mar l in ,  Makaira 
n i a r i c a n s ;  b l ack  mar l in ,  E .  i nd ica ;  s a i l f i s h ,  
I s t i o p h o r u s  p l a t v p t e r u s ;  s h o r t b i l l  s p e a r f i s h ,  3. 
a n g u s t i r o s t r i s ;  and swordfish,  Xiphias  n l ad ius .  

Yuen, H. S. H. 
1977. Overview of f i s h e r i e s  f o r  b i l l f i s h e s  i n  Hawaii. Southwest 

Fish.  Cent. Admin. Rep. 19H,  1977, 14 p. + a t t a c h .  Natl. Mar. Fish.  
Serv. ,  NOAA, Honolulu, H I  96812. 

This  paper  i s  a review of t h e  c a t c h  s t a t i s t i c s  and t h e  
deduct ions  t h a t  may be made from c e r t a i n  ana lyses  of t hese  
s ta t is t ics .  

Yuen, H. S. H. ,  and P. M. Miyake ( r appor t eu r s ) .  
1980. Blue marlin, Makaira n i a r i c a n s .  In R. S. Shomura ( e d i t o r ) ,  

Summary r e p o r t  of t h e  B i l l f i s h  Stock Assessment Workshop - P a c i f i c  
Resources,  p. 13-19. U.S. Dep. Commer., NOAA Tech. Memo. N 
NOAA- TM-NMF S - SW FC -5 . 

Review of f i s h e r y  da t a .  
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Lovejoy, W. S. 
1977. BFISH: A popula t ion  dynamics and f i s h e r y  management model. 

Southwest Fish.  Cent. Admin. Rep. 12H, 1977, 62 p. Natl. Mar. Fish.  
Serv. ,  N O M ,  Honolulu, H I  96812. 

B i l l f i s h  computer modeling f o r  a l t e r n a t i v e  f i s h e r y  
management schemes. 

1981. BFISH r e v i s i t e d .  [Report  submit ted t o  t h e  Western P a c i f i c  
Regional F ishery  Management Council ,  Honolulu, i n  f u l f i l l m e n t  of 
Contract  No. WPC-00781.1 36 p. 

Supplement t o  BFISH. 
management model. 

A popula t ion  dynamics and f i s h e r y  

Polovina,  J. J., and N. T. Shippen. 
1983. E s t i m a t e s  of t h e  ca t ch  and e f f o r t  by Japanese l o n g l i n e r s  and 

b a i t b o a t s  i n  t h e  f i s h e r y  conserva t ion  zone around t h e  Mariana 
Archipelago. Southwest Fish.  Cent. Admin. Rep. H-83-1, 42 p. Natl. 
Mar. Fish.  Serv., NOAA, Honolulu, H I  96812. 

This  r e p o r t  p re sen t s  h i s t o r i c a l  Japanese tuna ca t ch  and 
e f f o r t  da t a .  Also a n a l y s i s  of magnitude, s p e c i e s  
composition, and gene ra l  l o c a t i o n  of Japanese ca tches .  
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gene ra l i zed  product ion model. Southwest Fish.  Cent. Admin. Rep. 
1 8 H ,  1977, 31  p. Natl. Mar. Fish.  S e r v e ,  NOAA, Honolulu, H I  96812. 

Resu l t s  of a pre l iminary  assessment of P a c i f i c  b i l l f i s h  
s tocks  are presented.  The assessment i s  based on a 
s tandard  product ion model a n a l y s i s  of Japanese tuna  
long l ine  data. 

Adams, M. F. 
1978. A l t e r n a t i v e  estimates of n e t  economic b e n e f i t s  f o r  b i l l f i s h -  
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by types  of t r o l l  and long l ine  v e s s e l s  and by spec ie s ,  1976. South- 
west F ish .  Cent. Admin. Rep. 24H, 1978, 1 0  p.  Natl.  Mar. Fish.  
S e n ,  , N O M ,  Honolulu, H I  96812. 

This  r e p o r t  estimates t h e  ca t ch ,  sa les ,  and revenue 
genera ted  by b i l l f i s h e s ,  tuna,  and o t h e r  game f i s h e s  i n  
t h e  Kailua-Kona a r e a  and i n  the  e n t i r e  S t a t e  of Hawaii. 

U.S. Nat ional  Marine F i s h e r i e s  Serv ice .  
1982. Pre l iminary  r e s u l t s  of a survey of wholesale  f i s h  d e a l e r s  i n  

Hawaii. Southwest Fish.  Cent. Admin. Rep. H-82-14, 17 p. + append. 
Natl. Mar. Fish.  Serv., NOAA, Honolulu, H I  96812. 

S ix t een  f i r m s  out  of 106 d e a l t  wi th  b i l l f i s h .  B i l l f i s h  
accounted f o r  l e s s  t han  34% of wholesale  bus iness  f o r  
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Naughton, J. 3 .  
1973. I n v e s t i g a t i o n s  of b i l l f i s h  biology a t  t h e  Hawaiian 

I n t e r n a t i o n a l  B i l l f i s h  Tournament. Mar. Fish.  Rev. 35(8):19-25. 

This  paper o u t l i n e s  t h e  tournament and summarizes d a t a  
c o l l e c t e d  from 1962 t o  1972. 
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1 6 t h  Hawaiian I n t e r n a t i o n a l  B i l l f i s h  Tournament. 
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1975, 20 p. Natl. Mar. Fish.  Serv., NOAA, Honolulu, H I  96812. 

Report of t h e  b i o l o g i c a l  and s t a t i s t i ca l  a s p e c t s  of t h e  
1 7 t h  Hawaiian I n t e r n a t i o n a l  B i l l f i s h  Tournament. 
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Report of t h e  b i o l o g i c a l  and s t a t i s t i c a l  a s p e c t s  of t h e  
1 8 t h  Hawaiian I n t e r n a t i o n a l  B i l l f i s h  Tournament. 

1977. To a l l  b i l l f i s h e r s .  Southwest Fish.  Cent. Admin. Rep. 1 4 H ,  
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1978. To a l l  b i l l f i s h e r s .  Southwest Fish.  Cent. Admin. Rep. 22H, 
1978, 12  p. Natl. Mar. Fish.  Serv., NOAA, Honolulu, H I  96812. 

Report of t h e  b i o l o g i c a l  and s t a t i s t i c a l  a s p e c t s  of t h e  
20th Hawaiian I n t e r n a t i o n a l  B i l l f i s h  Tournament. 

1979. To a l l  b i l l f i s h e r s .  Southwest Fish.  Cent. Admin. Rep. H-79- 
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Report of t h e  b i o l o g i c a l  and s t a t i s t i c a l  a s p e c t s  of t h e  
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growth are documented. 

Hendrix, S. D.  
1983. The e a r l y  l i f e  h i s t o r y  of mahimahi (Corvphaena hippurus and C. 

e q u i s e l i s )  and sk ip j ack  tuna (Katsuwonus pelamis) :  A r e p o r t  of t he  
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